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INTRODUCTION
Congenital cataract is the cause of 24.8% to 29.3% of the avoidable blindness in children (1) , with a prevalence varying from 1.2 to 6.0 cases per 10,000 children (2) . Microphthalmos has been identified in 7.2% to 16.9% of these patients (3, 4) . The visual prognosis of a child with infan tile cataract is related to ocular characteristics, early diagnosis and sur gical treatment, associated with visual rehabilitation (5) . Advances in surgical techniques have resulted in a decrease in the incidence of complications (5) . Many authors support early pri mary intraocular lens (IOL) implantation in the first year of life for aphakia correction in children (5, 6) . The goal is to decrease amblyopia and strabismus (7) . Although IOL implantation is possible even in very young children, in microphthalmic eyes there are more technical dif ficulties (8) . However, the visual prognosis of microphthalmic eyes with congenital cataract that are left aphakic is generally poor (8, 9) . The purpose of the present study is to describe the visual outco mes and complications in microphthalmic eyes of children operated for unilateral or bilateral congenital cataracts with primary IOL im plantation younger than 4 years of age.
and followed the tenets of the Declaration of Helsinki. Patients' guar dians received an explanation concerning the surgical treatment and gave oral informed consent for the surgery before the procedure.
The study comprised of eyes from children younger than 4 years of age with microphthalmos, who underwent congenital cataract surgery with IOL implantation at the Altino Ventura Foundation, in Recife, Brazil, between 2005 and 2010. Microphthalmos was defined as an eye with an axial length more than 2 standard deviations smaller than the normal for that age group (10) . Infants with other associated ocular abnormalities that could compromise vision, such as ocular trauma, corneal leucoma, congenital glaucoma, aniridia, persistent hyperplastic primary vitreous, chorioretinal coloboma, and chorio retinal scars, were not included. Minimum followup time was 6 months. Ten patients met the criteria and were included in this study.
The patients' medical charts were reviewed to obtain information regarding the preoperative ophthalmological examination, which included the measurement of the bestcorrected visual acuity (BCVA), ocular extrinsic motility assessment, biomicroscopy (in cooperative patients) or inspection (in noncooperative patients), retinoscopy under cycloplegia, and fundoscopy. Teller Acuity Cards and Lea Hy varinen Chart were used to measure BCVA. Ocular alignment was measured using alternate cover testing. When this exam was not feasible, Krimsky test was performed.
Preoperative intraocular pressure (IOP) measured with a calibra ted Perkins applanation tonometer and central corneal thickness (CCT) were attained from the medical charts. These measurements had been taken before surgery, under general anesthesia. All surge ries were performed by one surgeon (M.C.V.) with a vast experience in congenital cataract surgery. A standardized surgical technique was implemented, which included phacoaspiration, posterior cap sulorhexis, endocapsular tension ring implantation (endocapsular tension ring of 10/12 mm; Visiontech Medical Optics Ltda, Belo Horizonte, Brazil), anterior vitrectomy and primary IOL implantation. In all patients, a foldable, hydrophobic acrylic Type 7B IOL (Alcon, Fort Worth, USA) was placed in the capsular bag. This lens has an optical diameter of 5.5 mm and a total diameter of 12.5 mm. The IOL power was calculated based on a protocol created by one of the authors (M.C.V.) (5) . The goal of this protocol is emmetropia at 4 years of age. Briefly, the IOL power is first calculated using an Ascan (DGH 4000B, DGH Technology, Inc., Exton, USA) and the Holliday II formula. Depending on the age of the child at surgery, a specific amount of undercorrection determines the final power of the IOL that will be placed (Table 1) . If the child is pseudophakic in the fellow eye or has unilateral cataract, the refraction of the fellow eye is also taken into consideration to avoid anisometropias.
All patients used postoperative topical moxifloxacin 0.5% (Viga mox; Alcon Laboratories, São Paulo, São Paulo, Brazil) 4 times a day for 10 days; tropicamide 1% (Mydriacyl; Alcon Laboratories, São Paulo, São Paulo, Brazil) diluted 1:1 with artificial tears twice daily for 10 days; betaxolol 0.5% (Presmin; Latinofarma Indústrias Farmacêuticas Ltda., Cotia, São Paulo, Brazil) twice a day for 15 days; prednisolone acetate 1% (Oftpred; Latinofarma Indústrias Farmacêuticas Ltda) every 6 hours daily for a week, tapered over the next 4 weeks; and 1 mg/kg/day of prednisolone syrup (Prelone; Achè Laboratórios Farmacêuticos S.A., Guarulhos, São Paulo, Brazil) for 15 days, half the dose on the third week, and one fourth of the dose on the fourth week.
Patients returned for followup examinations on the 1 st , 15 th , 30 th , 90 th and 180 th postoperative day, and every 6 months thereafter, unless amblyopia treatment required more frequent visits. On the 1 st day, patients were examined by inspection. On the 15 th day, patients were submitted to cycloplegic refraction. On the other visits, evalua tion consisted of BCVA, ocular extrinsic motility, and slit lamp and fundus examination. BCVA and ocular extrinsic motility were tested as previously described. In addition, during these other visits, the children were examined under anesthesia to measure IOP, using a calibrated Perkins applanation tonometer.
Treatment for amblyopia was prescribed, which consisted of re fractive error correction, patching of the dominant eye, and visual sti mulation. The spectacles had an overcorrection of +2.00 D in babies to provide near point correction. When the patient started walking, a Kriptok bifocal lens with a +3.00 D for near was prescribed (5) . A visual success in the congenital cataract treatment was defined as a BCVA on last followup equal or better than 0.5 logarithm of the minimum angle of resolution (logMAR) (11) . Statistical analysis was performed using SPSS for windows (ver sion 12.0, SPSS, Inc.). For statistical analysis, BCVA was converted to logMAR. The results of the qualitative variables were expressed by their absolute and relative frequencies. The results of the quantitati ve variables were expressed by their minimum and maximum value, means, and standard deviation (SD). Normality was checked using the KolmogorovSmirnov test. The Spearman correlation test was used to verify the correlation between preoperative and postopera tive IOP. P values <0.05 were used to reject the null hypothesis.
RESULTS
Fourteen microphthalmic eyes from 10 patients submitted to con genital cataract surgery with primary IOL implantation were included in this study. Five (50.0%) patients were male and 5 (50.0%) were female. Seven (70.0%) patients had bilateral cataracts. Of these 14 eyes, 11 met the criteria to be included in the study. The other 3 eyes were excluded because 1 had a normal axial length for their age, 1 was operated at age 6, and the third eye had a small posterior polar cataract that was not compromising the red reflex and, thus, was not operated. Three patients had unilateral cataract. The mean age at surgery was 21.7 ± 2.9 months (range, 9 to 44 months). At the time of surgery, the mean ocular axial length was 19.2 ± 0.9 mm (range, 17.5 to 20.6 mm). The mean followup was 38.5 ± 3.1 months (range, 23 to 48 months).
There were no surgical complications. Two eyes (15.4%) had se condary opacification of the visual axis at 6 and 8 months after the surgery (eyes #10 and #14 on tables 2 and 3, respectively). One of these eyes maintained good BCVA (0.1 logMAR) despite opacifica tion. The other underwent further pars plana anterior vitrectomy due to significantly decreased vision (0.5 logMAR).
The central corneal thickness prior to surgery was 568.1 ± 51.5 µm (range, 493 to 644 μm). The preoperative and final postoperative mean IOP were 9.7 ± 1.7 mmHg (range, 8 to 12 mmHg) and 10.3 ± 3.1 mmHg (range, 7 to 18 mmHg), respectively. There was no signi ficant difference in IOP before and after surgery (rho=0.06; P=0.87). Fundoscopy was normal in all patients during followup. There were no cases of postoperative glaucoma.
None of the patients had strabismus. Two patients (3 eyes) with bilateral congenital cataracts had preoperative nystagmus. Their mean age at surgery was 14.3 ± 3.1 months (range, 11 to 17 months). Mean preoperative BCVA was 2.09 ± 0.97 logMAR and 1.83 ± 1.04 logMAR in bilateral and unilateral cases, respectively. The mean final BCVA in patients with bilateral congenital cataracts was 0.38 ± 0.08 logMAR, including the patients with nystagmus. When evaluated se parately, patients without nystagmus had a mean final BCVA of 0.23 ± 0.07 logMAR versus 0.7 ± 0.05 logMAR in the patients with nystagmus ( Table 2 ). The mean final BCVA in patients with unilateral congenital cataracts was 0.42 ± 0.13 logMAR (Table 3) .
DISCUSSION
The studied sample comprised of 14 eyes with congenital cata racts and simple microphthalmos, meaning that their axial length was small, but otherwise normal (12) . They were submitted to conge nital cataract surgery with primary IOL implantation younger than 4 years of age. Two eyes (15.4%) had secondary opacification of the visual axis, of which 1 required reoperation due to low vision. Pre vious studies in microphthalmic (1) and nonmicrophthalmic (13) eyes ope rated for congenital cataract with IOL implantation had similar rates of secondary opacification. However, others report higher inci dences (1416) : Astle et al. (14) , reported reopacification in 37.3% of non mi crophthalmic eyes in children operated younger than 4 years of age. Many factors determine the occurrence of secondary visual axis opacification and it is known that younger children develop seconda ry opacifications more often (14) . Acrylic IOLs are more biocompatible than poly(methyl methacrylate) (PMMA) and reduce the formation of secondary membranes (17) . In addition, it has been previously reported that anterior limbic incision has a 1.66 lower risk for secondary visual axis opacification when compared to pars plicata incision (8) . As we previously described (5) , we use an endocapsular tension ring in infan tile cataract surgery to expand the capsular bag in all its circumferen ce to provide a stable capsular bag in despite of the implantation of a threepiece IOL with 12.5 mm of total diameter in a child's eye. This expansion and stability maintains a circular and central capsulorhexis, with the IOL functioning as a physical barrier between the posterior chamber and the vitreous cavity. We postulate that this may contri bute to decrease secondary visual axis opacification (5) . Our patients' mean CCT before surgery was 568.1 ± 51.5 µm, which is slightly thicker than what has been previously described for nor mal children younger than 2 years of age (18) . Some authros (19) reported that the Perkins tonometer is more accurate when CCT is approxima tely 560 to 580 μm. In the present study, no significant IOP elevation or cuptodisc ratio alteration was verified during the followup pe riod, although glaucoma is a common complication after congenital cataract surgery (14) and microphthalmos is an additional risk factor for its development.
Our patients with nystagmus had a mean age at surgery of 14.3 ± 3.1 months. Children with dense bilateral congenital cataract should ideally be operated before the development of nystagmus, which occurs in many cases after 10 weeks of age (20) . Nystagmus is a predic tive factor for poor visual acuity (5, 9) ; however, the visual acuity of our patients with nystagmus improved after surgery, supporting the fin dings of previous papers (21, 22) . Yet, as expected, the improvement was not as great as in bilateral cases without nystagmus or unilateral cases. In addition, the improvement was less than what was descri bed by Rabiah et al. (23) , who reported visual results after surgery better than 0.33 in 46% of 95 patients with bilateral congenital cataract and nystagmus. These authors postulated that their better results could be due to a selection bias: the possibility of mild, nondeep am blyogenic cataract, or the presence of developmental instead of congenital cataract (23) . In the present study, preoperative BCVA and BCVA on final fol lowup visit were measured in all bilateral cases (10 eyes). Visual suc cess was accomplished in 6 eyes (60%), which is within the range described in bilateral congenital cataract cases with primary IOL implantation in eyes without microphthalmos (33 to 85% of success) (11, 24, 25) . Visual results in unilateral cases are generally worse than in bilateral cases (24, 26, 27) . Our 3 cases of unilateral cataracts had a mean final BCVA of 0.42 ± 0.13, in contrast to 0.38 ± 0.08 achieved in the bilateral cases when including the eyes with nystagmus, and 0.23 ± 0.07 when excluding these eyes. Our results in unilateral ca taracts are similar to a previous study, in which patients without microphthalmos achieved a mean visual acuity on last followup visit of 0.43 (28) , and better than another in which the BCVA achieved in nonmicrophthalmic eyes was of 0.91 (29) . The results of the present study should be viewed in light of the study's limitation. This study was limited by its small sample, a result of the uncommon incidence of children with congenital cataract and microphthalmos. In addition, a longer followup period may reveal the development of glaucoma in some of these eyes (30) .
CONCLUSION
The present study suggests that primary IOL implantation in con genital cataract surgery in microphthalmic eyes of children younger than 4 years of age can be a safe and successful treatment option for aphakia, improving visual function in unilateral and bilateral cases. However, patients have to be selected carefully and the surgery should be performed by an anterior segment surgeon familiar with the posterior segment and with broad experience in congenital ca taract surgery. 
